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et al.,	2015;	‘Chapter	4’).  







































































































































1.5. Context of the study 



























































































































 Type of PA  IUCN PA category Number of PA Functions /type of conservation
1		 National	Park	 II	 12	 	Protected	by	the	army,	conservation	focusés	on	the	
entire	ecosystem	and	habitats,	resources	extraction	
is	limited,	ecotourism	&	research	activities	allowed	

















  Total  20 (+13) 









































Buffer Zone Management Committee - BZMC
Buffer Zone User Committee - BZUC
Buffer Zone User Groups - UG






















































































2.1. Research Objectives and Questions


















 A.3.  Does	moon	phase	have	an	effect	on	the	human-wildlife	conflict	incidents?
 A.4.  Who	is	more	vulnerable	to	the	human-wildlife	conflict	in	the	community?
B.  Is	an	entire	population	of	the	tiger	or	a	specific	group	of	individuals	(sub-set	of	the	
population)	causing	the	conflicts?	 
 B.1.  Which	were	the	identified	conflict-causing	tigers?	Where	and	when	were	they	
active?	How	they	were	managed? 
 B.2.  What	was	the	origin	of	the	conflict-casing	tigers?	Were	they	involved	
temporarily	in	the	conflict	or	for	a	long	time? 













 D.1. What	are	the	implemented	conflict	mitigation	programs	in	the	buffer	zone? 
 D.2. How	effective	are	these	mitigation	measures	in	reducing	the	conflict? 
 D.3. 	To	what	extent	does	the	park	revenue	sharing	with	buffer	zone	community	
help	in	conflict	mitigation? 
 D.4. What	is	the	perception	of	people	on	wildlife	conservation? 
 D.5.  Does	compensation	schemes	help	communities	to	replenish	the	losses	from	
wildlife? 







































































































was	published	as	a	research	article	in	‘PLOS	One’	journal	in	April	2018.   









Chitwan	National	Park,	Nepal”	in	Global Ecology and Conservation journal	in	July	2017.




















‘Human Ecology’	journal	in	February	2019.   








2   Spatio-temporal patterns of attacks 
on human and economic losses 
from wildlife in Chitwan National 
Park, Nepal 
Lamichhane B.R., Persoon G.A., Leirs H., Poudel S., Subedi N., Pokheral C.P.,  
Bhattarai S., Thapaliya B.P. and de Iongh H.H. 





































greater	one-horned	rhinoceros	(Rhinoceros unicornis),	Bengal	tigers	(Panthera tigtris 





































 Spatio-temporal patterns of attacks on human and economic losses from wildlife in Chitwan National Park
Studies	in	Africa	show	the	effect	of	moon	phase	on	the	activity	of	carnivores,	especially	

































































 Spatio-temporal patterns of attacks on human and economic losses from wildlife in Chitwan National Park




















































































surveys	in	different	years	(DNPWC,	2006,	2015b;	Karki	et al.,	2015;	Karki	et al., 2009; 
41










Species Attacks on Human House & property loss  Livestock depredation  Crop raiding*
Blue	bull*	(Boselaphus	 death	(1),		 -	 -	 -
tragocamelus)	 injury	(1)
Spotted	deer*	 injury	(1)		 	 	 paddy	(2)	
(Axis axis)
Elephant	 death	(26),		 house	damage	(301),	 -	 paddy	(328),	maize	(17),	
(Elephas maximus)	 injury	(33)	 grain	storage	(83)	 	 wheat	(2),	banana	(1),
	 	 	 compound	wall,	toilet,	 	 others	(20)
	 	 	 water	tank	etc.	(11),	
	 	 	 vehicle	(3)	 	
Gaur	(Bos gaurus)	 injury	(3)	 -	 -	 -
Leopard	 injury	(36)	 -	 buffalo	calf	(9),	
(Panthera pardus)	 	 	 cattle	calf	(18),	
	 	 	 	 goat	(550),	sheep	(8),	
	 	 	 	 pig	(46),	
	 	 	 	 duck/chicken	(2)	
Mugger	crocodile		 death	(1)**,		 -	 cattle	(1),	goat	(4)	 -
(Crocodylus palustris)	 injury	(2)
Burmese	python	 -	 -	 duck/chicken	(4)	 -
(Python bivittatus)
Rhino	(Rhinoceros	 death	(55),		 crop	storage	(4)	 -	 paddy	(123),	
unicornis)	 injury	(180)	 	 	 wheat	(110),
	 	 	 	 	 banana	(2),		 	
	 	 	 	 	 sugarcane	(5),		 	
	 	 	 	 	 others	(25)
Sambar	deer*		 injury	(1)	 -	 -	 -
(Rusa unicolor)
Sloth	bear	 death	(5),		 -	 goat	(67),	pig	(4)	 -
(Melursus ursinus)	 injury	(142)
Tiger	(P. tigris)	 death	(64),		 -	 buffalo	(189),	
	 	 injury	(55)	 	 cattle	(362),	goat	(718),	
	 	 	 	 pig	(42),	sheep	(14)	 -
Wild	boar*		 death	(2),		 	-	 	-	 paddy	(3),	others	(1)
(Sus scrofa)	 injury	(41)
*  Compensation scheme covers the crop raiding by elephant, rhino and wild water buffalo. Although crop raiding by deer 
and wild boar is widespread, it is not reported by the locals. 
**There is a case of a human killed by mugger crocodile inside the park in 2016. 
Table 2.1.  Types of loss caused by wildlife in the buffer zone of Chitwan National Park. 
The numbers in the parenthesis indicates the frequency of reported cases of 
the incident caused by the particular wildlife species. 
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Figure 2.4	 Number	of	attacks	on	humans	(y-axis)	plotted	over	the	population	of	a)	rhino	(Rhinoceros unicornis)	
and	b)	tiger	(Panthera tigris)	in	the	x-axis.	
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Ethnicity of people attacked Expected proportion (%) Observed proportion (%) Deviation from expected (%)
Hill	migrant	 41.7	 39.1	 -6.8
Ethnic	migrant	 27.8	 16.5	 -68.3
Indigenous		 17.3	 30.1	 42.6
Dalit	 8.2	 11.1	 25.5
Others	 5.0	 3.3	 -51.2
Table 2.2.   The expected and observed proportion of wildlife attacks on humans  


































Type of livestock  % Households with livestock Average per household   % of Households grazing  
       the livestock (2017)
 1997* 2006* 2017 1997* 2006* 2017
 (n=354) (n=400) (n=254) (n=354) n=400) (n=254) 
Goat	 	74		 	71		 	70  2.80  2.80  3.27  11.46
Cattle	 	57		 	47		 	36  1.80  1.20  0.91  7.51
Buffalo	 	81		 	67		 	47  2.50  1.60  1.02  11.86
All	livestock	 	94		 	91		 	88  7.10  5.60  5.40  18.04
*The average value comes from Madi valley (Southern buffer zone) of Chitwan National Park. 
Table 2.3.   Percentage of households with livestock, average livestock ownership per 
household and percentage of households grazing their livestock. Data for 
1997 and 2006 obtained from Gurung et al. (2010). 
Figure 2.7 	 Dependency	of	livestock	depredation	victim	households	on	agriculture,	livestock	and	other	off-farm	
activities.	
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3   Are conflict-causing tigers different? 
Another perspective for understanding 
human-tiger conflict in Chitwan 
National Park, Nepal. 
Lamichhane B.R., Persoon G.A., Leirs H., Musters C.J.M., Subedi N., Gairhe K.P., Pokheral 
C.P., Poudel S., Mishra R., Dhakal M., Smith J.L.D. and de Iongh H.H.
































zones	has	increased	the	possibility	for	human-tiger	conflict	(Chanchani	et al., 2014; 
Gurung et al.,	2008;	Wegge	et al.,	2018).	One	of	the	core	tiger	areas	in	TAL,	the	Chitwan	










































































































































































Year Adult Sub-adult Cub Unknown Total 
2009 36 8 5   49
2010 53 3 6  62
2011 27 4 1  32*
2012 30 3  1 34*
2013 55 5 7 1 68
Total 201 23 19 2 245
* Derived based on common individuals captured in 2010 and 2013
Table 3.1  Number of tiger individuals captured in camera trap (Mt+1) during the 2009, 
2010 and 2013 surveys in Chitwan National Park, Nepal.
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3.3. Results 






































 Type of problem tiger 
Total Attacks to human human- Safety Serial livestock   
 
(accidental) eater threat killer
Killed	by	authority	 	 1	 	 	 1
Killed	by	villagers	 	 1	 	 3	 4
Put	in	enclosure	or	zoo	 2	 4	 1	 1	 8
Released	in	wild	 	 	 2	 2	 4
No	Action*	 4	 1	 	 	 5
Total 6 7 3 6 22




Forest or grassland Agriculture or settlements  
National	Park	 2	 -	 2
Buffer	Zone	 8	 9	 17
National	Forest		 3	 -	 3
Total 13 9 22
Sex Adult Sub-adult Unknown Total
Female 4 1 1 6
Male	 5	 8	 1	 14
Unidentified	 -	 -	 2	 2
Total 9 9 4 22
Table 3.2   Type of conflict caused by the tigers and management action taken in Chitwan 
National Park, Nepal and surrounding areas during 2007 to 2016. 
Table 3.4   The land use type where problem tigers occurred in Chitwan National Park, 
buffer zone and national forest between 2007 and 2016. The buffer zone is 
a designated zone surrounding the national park (~ 5 km); all forest lands 
outside the buffer zone are labeled here as national forests. 
Table 3.3    Age and sex composition of problem-causing tigers recorded from Chitwan 
National Park and surrounding forests during 2007 to 2016. 
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                      Years (2007 – 2016)
SN Tiger ID Conflict type 07 08 09 10 11 12 13 14 15 16 
Remarks
1	 Jagatpur	SA	(F)	 Attacked	human	 -	 -	 -	 -	 -	 -	 -	 -	 0	 1	 Died	in	enclosure		
	 	 	 	 	 	 	 	 	 	 	 	 	 at	CNP	(2016)
2	 Kumroj	(M)	 Killed	human	 -	 -	 -	 -	 -	 -	 0	 0	 1	 x	 Died	in	enclosure		
	 	 	 	 	 	 	 	 	 	 	 	 	 at	CNP	(2016)
3	 Triveni	(M)	 Killed	human	 -	 -	 -	 0	 0	 0	 0	 1	 x	 x	 Died	in	enclosure
4	 UK	Bhale2	(M)	 Killed	human	 -	 -	 -	 -	 -	 -	 -	 1	 -	 - 
5	 Madi	-Sitalpur	(M)	 Killed	livestock	 -	 -	 -	 -	 -	 0	 1	 0	 0	 0	 Came	from	Valmiki
		 	 	 	 	 	 	 	 	 	 	 	 	 Tiger	Reserve	(VTR)		
	 	 	 	 	 	 	 	 	 	 	 	 	 India,	released	in
	 	 	 	 	 	 	 	 	 	 	 	 	 CNP	camera	
	 	 	 	 	 	 	 	 	 	 	 	 	 trapped	later	in		
	 	 	 	 	 	 	 	 	 	 	 	 	 VTR
6 Madi	–	Ganeshkunja	SA	(M)	 Killed	livestock	 -	 -	 -	 -	 -	 0	 1	 -	 -	 -	 Released	in		 	
	 	 	 	 	 	 	 	 	 	 	 	 	 Chitwan,		 	
	 	 	 	 	 	 	 	 	 	 	 	 	 recaptured	and		
	 	 	 	 	 	 	 	 	 	 	 	 	 released	in	Bardia
7	 Devnagar	pothi	(F)	 Killed	human	 -	 -	 0	 0	 0	 0	 1	 x	 x	 x	 Old	female	-	
	 	 	 	 	 	 	 	 	 	 	 	 	 died	in	enclosure
8	 UK7	(U)	 Killed	human	 -	 -	 -	 -	 -	 -	 1	 -	 -	 - 
9	 Kawasoti	SA	pothi	(F)	 Safety	threat	 -	 -	 -	 -	 -	 1	 0	 0	 0	 0	 Released	in		 	
	 	 	 	 	 	 	 	 	 	 	 	 	 Chitwan,		 	
	 	 	 	 	 	 	 	 	 	 	 	 	 subsequently		
	 	 	 	 	 	 	 	 	 	 	 	 	 camera	trapped
10	 Pratappur	pothi	(F)	 Killed	human	 -	 -	 0	 0	 0	 1	 x	 x	 x	 x	 Old	female	-	
	 	 	 	 	 	 	 	 	 	 	 	 	 Killed	by	villagers		
	 	 	 	 	 	 	 	 	 	 	 	 	 on	self-defense
11	 Meghauli	SA	(M)	 Killed	human	 -	 -	 -	 0	 0	 1	 C	 C	 C	 C	 Transferred	to		
	 	 	 	 	 	 	 	 	 	 	 	 	 Kathmandu	zoo
12	 UK6	(U)	 Killed	human	 -	 -	 -	 -	 -	 1	 -	 -	 -	 -	
13	 Barandabhar	pothi	(F)	 Killed	human	 -	 -	 -	 -	 -	 1	 -	 -	 -	 -	 Outside	of	
	 	 	 	 	 	 	 	 	 	 	 	 	 Buffer	zone
14	 Nirmalbasti	bhale	(M)	 Killed	livestock	 -	 -	 -	 -	 -	 1	 x	 x	 x	 x	 Poisoned
15	 Madi	–	Gardi	SA	pothi	(F)	 Safety	threat	 -	 -	 -	 -	 1	 C	 x	 x	 x	 x	 Died	in	enclosure
16	 Kawasoti	SA	(M)	 Killed	livestock	 -	 -	 -	 0	 1	 C	 x	 x	 x	 x	 Died	in	enclosure
17	 Sauraha	SA	(M)	 Safety	threat	 -	 -	 -	 1	 x	 x	 x	 x	 x	 x	 Released	in	Bardia		
	 	 	 	 	 	 	 	 	 	 	 	 	 (poisoned	by			
	 	 	 	 	 	 	 	 	 	 	 	 	 poacher)	
18	 Majhuwa	SA	Male	(M)	 Killed	human	 -	 0	 1	 x	 x	 x	 x	 x	 x	 x	 Died	in	enclosure
19	 Nangra	pothi	(F)	 Killed	human	 -	 1	 1	 0	 1	 1	 1	 1	 1	 1	 Killed	19	persons	
20	 Buddhanagar	SA	(M)	 Killed	livestock		 0	 1	 x	 x	 x	 x	 x	 x	 x	 x	 Poisoned
21	 Lamichaur	(M)	 Killed	livestock		 0	 1	 x	 x	 x	 x	 x	 x	 x	 x	 Poisoned
22	 Temple	tiger	SA	(M)	 Killed	human	 1	 x	 x	 x	 x	 x	 x	 x	 x	 x	 Shot	by	army
Table 3.5   Tigers of Chitwan National Park and surrounding forests, involved in the 
conflict with humans during 2007-2016. The symbols in the table represents, 
‘1’ = involved in conflict, ‘0’ = tiger present but not involved in conflict,  
‘C’ = tiger in captivity, ‘-’ = Status unknown, and ‘x’ = dead. 
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Model Df AIC LRT Pr(>Chi) Model structure
FULL	 	 97.98	 	 	 Territory	+	PhyCondition	+	Age	+	Sex
Territory	 2	 106.36	 12.38	 0.002**	 Full	model	-	territorial	behavior
Physical	Condition	 1	 103.36	 7.38	 0.006*	 Full	model	-	PhyCondition
Sex	 2	 96.73	 2.74	 0.25	 Full	model	-	sex
Age	 2	 94.55	 0.	56	 0.75	 Full	model	-	age
Parameters Estimate Std. Error z-value Pr(>|z|)
(Intercept)	 -3.29E+00	 4.81E-01	 -6.849	 7.42E-12***
TeritoryTransient	 2.50E+00	 7.90E-01	 3.164	 0.00155**
TeritoryUnknown	 -3.63E+01	 1.07E+07	 0	 1.0
PhyConditionImpired	 2.54E+00	 9.66E-01	 2.632	 0.00848**
PhyConditionUnknown	 1.10E+02	 4.91E+07	 0	 1.0
SexM	 -6.48E-01	 7.03E-01	 -0.923	 0.356
SexU	 -3.22E+01	 7.43E+06	 0	 1.0
AgeC	 -3.51E+01	 1.58E+07	 0	 1.0
AgeSA	 -1.31E-01	 8.38E-01	 -0.156	 0.87629
Table 3.6   Likelihood Ratio Test (LRT) of logistic regression models fitted to ‘problem 
tigers’ of Chitwan Naional Park. Model: glmer (formula: ProbTig ~ Territory + 
PhyCondition + Sex + Age + (1|Year), family = binomial (link=logit))
Table 3.7   Parameter values of individual variables of GLMM fitted to tigers (problem 
individuals and source population) of Chitwan National Park. 
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4   Factors associated with 
co-occurrence of large carnivores 
in a human-dominated landscape
Lamichhane B.R., Leirs H., Persoon G.A., Subedi N., Dhakal M., Oli B.N., Reynaert S., 
Sluydts V., Pokheral C.P., Paudyal L.P., Malla S. and de Iongh H.H.












































































































Asiatic	wild	dog	(Cuon alpinus),	striped	hyena	(Hyaena hyaena),	clouded	leopard	(Neofelis 
74
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nebulosa)	and	three	smaller	cats	(fishing	cat	Prionailurus viverrinus,	Jungle	cat	Felis chaus 
and	leopard	cat	Prionailurus bengalensis)	(Lamichhane,	Dhakal,	Subedi,	&	Pokheral,	2014)	
also	occur	in	the	Park.	A	wide	range	of	ungulates	including	chital	(Axis axis),	sambar	(Rusa 


















Figure 4.1 	 Study	area	(Chitwan	National	Park	and	surrounding	forests)	showing	locations	of	camera-traps	and	
captures	of	tiger	and	leopard	in	2013.	
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4.2.3. Estimating density and abundance 
We	estimated	density	and	abundance	of	tigers	and	leopards	through	Baysean	Spatially-
Explicit	Capture-Recapture	Bayesian	(B-SECR)	models	implemented	in	the	package	






















































 Factors associated with co-occurrence of large carnivores in a human-dominated landscape
R	(R	Core	Team,	2017).	All	the	analyses	can	be	reproduced	using	the	R-script	and	the	
associated	data	provided	in	the	supplementary	files	(S1–S7).	


























































* These individuals were excluded from capture-recapture analysis to avoid any duplication. 
Parameters
  Tiger   Leopard
 
Estimate ± SD 95% CI
 Gweke  
Estimate ± SD 95% CI
 Gweke
   diagnostics    diagnostics
   |z score|    |z score| 
Sigma	(σ)	 5089.2	±	191.0		 4746	-	5475	 1.2956	 7002.52	±	604.67		 5841	-	8176	 -0.0716
Lamda	(λ0)	 0.029	±	0.004		 0.021	-	0.038	 -1.2801	 0.003	±	0.001		 0.003	-	0.004	 -0.1049
Beta	(β)	 1.33	±	0.19		 0.97	-	1.71	 0.5596	 3.28	±	0.23		 2.84	-	3.74	 -0.1471
Psi	(ѱ)	 0.32	±	0.04		 0.25	-	0.39	 -0.4057	 0.31	±	0.04		 0.23	-	0.39	 0.989
N-Super	 152	±	14		 123	-	179	 -0.2921	 128	±	15		 99	-	157	 0.807
Density	(D)	 3.94	±	0.37		 3.19	-	4.64	 	 3.31	±	0.4		 2.57	-	4.07	
p1	 0.028	±	0.004		 0.02	-	0.037	 	 0.003	±	0.001		 0.003	-	0.004	
p2	 0.103	±	0.014		 0.076	-	0.131	 	 0.072	±	0.011		 0.051	-	0.095	
Effective	Sampling	
Area	(km2)		 2142.2		 	 	 2571
Ñ	 86	±	8	 70	–	102	 	 85	±	10	 66	-	105  
Table 4.1   Details of tiger and leopard capture in camera-traps in Chitwan National 
Park, Nepal during the survey between February and May 2013 (M: Males, F: 
Females, U: Sex Undetermined).
Table 4.2.  Estimates of tiger and leopards density (animals 100 km-2) and abundance 
(N) for Chitwan National Park, Nepal obtained from Bayesian spatially explicit 
capture–recapture (B-SCR) implemented in SPACECAP (Gopalaswamy et 
al. 2012) along with the posterior summaries of model parameters (sigma, 
lamda, beta, psi, p1 & p2).
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4.3.2. Factors related to tiger and leopard occurrence
Based	on	the	averaged	value	of	the	top	candidate	models,	tiger	detection	in	the	camera	
trap	survey	grid	cell	was	positively	related	to	the	area	of	grassland	and	riverine	forest,	
Parameters Estimate Unconditional SE Z value Relative importance Pr(>|z|)
(A) Tiger
(Intercept)	 -2.087	 0.592	 3.516	 -	 <0.001	 ***
Chital	 0.064	 0.027	 2.326	 1.00	 0.020	 *
Grassland	 0.006	 0.003	 1.992	 1.00	 0.046	 *
Livestock	 -0.130	 0.066	 1.981	 0.97	 0.048	 *
Management_CNP	 0.843	 0.405	 2.074	 0.93	 0.038	 *
Muntjac	 0.082	 0.047	 1.732	 0.92	 0.083	 .
Riverine_forest	 0.942	 0.353	 2.658	 0.75	 0.008	 **
Sal_forest	 0.180	 0.111	 1.611	 0.70	 0.107	
Sambar	 0.057	 0.032	 1.769	 0.64	 0.077	 .
Physio_Lowland	 0.452	 0.299	 1.508	 0.44	 0.132	
Ruggedness	 -0.003	 0.003	 1.010	 0.24	 0.313	
Waterbodies	 0.609	 0.664	 0.914	 0.19	 0.361	
Local_people	 -0.043	 0.037	 1.150	 0.16	 0.250	
Leopard_density	 -0.167	 0.154	 1.080	 0.10	 0.280	 	
(B) Leopard 
(Intercept)	 -1.613	 0.378	 4.258	 -	 <0.001	 ***
Chital	 0.051	 0.025	 2.031	 1.00	 0.042	 *
Livestock	 0.118	 0.044	 2.701	 1.00	 0.007	 **
Sal_forest	 0.203	 0.104	 1.938	 1.00	 0.053	 *
Sambar	 0.035	 0.027	 1.294	 0.31	 0.196	
Waterbodies	 0.773	 0.639	 1.206	 0.29	 0.228	
Ruggedness	 0.003	 0.002	 1.062	 0.23	 0.288	
Tiger_density	 -0.052	 0.049	 1.062	 0.21	 0.288	
Grassland	 0.002	 0.002	 0.934	 0.10	 0.350	
Distance_forest_edge	 -0.027	 0.046	 0.59	 0.05	 0.555	
MgmtCNP	 0.179	 0.310	 0.574	 0.05	 0.566	
Physio_Lowland	 -0.136	 0.254	 0.535	 0.05	 0.593	
Table 4.3   Model-averaged parameter values of individual variables obtained from the 
GLM fitted to Tiger (A) and Leopard (B) detection during a camera-trap survey 
in Chitwan National Park, 2013. 
for leopard). The tiger density was estimated 3.2 - 4.6 (mean = 3.94, SE = 0.37) individuals
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 Factors associated with co-occurrence of large carnivores in a human-dominated landscape
parks	to	the	corridor	forests,	leopards	may	have	been	pushed	into	the	edges	where	they	
kill	the	livestock	(Lamichhane	et al.,	2018a;	Odden	et al.,	2010).	


































































































5   Contribution of Buffer Zone 
Programs to Reduce Human-
Wildlife Impacts: the Case of the 
Chitwan National Park, Nepal 
Lamichhane B.R., Persoon G.A., Leirs H., Poudel S., Subedi N., Pokheral C.P., Bhattarai S., 
Gotame P., Mishra R. and de Iongh, H.H.










































































































unicolor,	chital	Axis axis,	hog	deer	A. Procinus,	muntjac	Muntiacus vaginalis),	gaur	(Bos 
gaurus),	wild	boar	(Sus scrofa),	nilgai	(Boselaphus tragocamelus) are	the	major	herbivores	
of	the	park.	In	addition	to	tigers	and	leopards,	there	is	a	range	of	carnivores	such	as	sloth	
bear	(Melursus ursinus)	wild	dog	(Cuon alpinus),	stripped	hyena	(Hyaena hyaena),	clouded	
leopard	(Neofelis nebulosa),	jackal	(Canis aurenus),	fishing	cat	(Prionailurus viverrinus), 





















Figure 5.1 	 Chitwan	National	Park	and	buffer	zone	area.	
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Table 5.1  Expenditure categories of the buffer zone user committee fund utilization.
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Contribution of Buffer Zone Programs to Reduce Human-Wildlife Impacts
5.3. Results 


























  Types and lengths of fences (km)    
Total
 
sector Electric Barbed Mesh Mesh wire Concrete Others
   wire  with PCC wall
East	 25.5	 21.9	 8.9	 5.8	 4.1	 1.8	 68.02
Kasara	 26.4	 13.6	 24.0	 15.0	 1.9	 –	 80.95
South	 47.4	 4.8	 –	 –	 –	 1.5	 53.78
West	 40.9	 10.5	 21.0	 –	 –	 –	 72.36
Total 140.2 50.9 53.9 20.8 6.0 3.4 275.10
Table 5.2.  Types and lengths of the fences in different management sectors of the buffer zone 
of Chitwan National Park based on a field survey in October–December 2017. 
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Barbed	fence	 1989-	 16	 50.9	 -	 All		 Medium	 Medium	 Low	 Effective	for	deer,		
	 2017	 	 	 	 	 	 	 	 not	effective	for			
	 	 	 	 	 	 	 	 	 wild	boar,	rhino		 	
	 	 	 	 	 	 	 	 	 and	elephants
Electric	fence	 2001-	 19	 140.2	 9	 Rhino,		 Medium	 High	 Medium	 Effective	when		 	
2017	 	 	 	 	 elephant	 	 	 	 maintained		 	
	 	 	 	 	 	 	 	 	 properly,	regular		
	 	 	 	 	 	 	 	 	 maintenance	is	a		
         challenge
Mesh	wire		 2008-	 12	 53.9	 -	 All		 Medium	 Medium	 Low	 Stops	deer	but	not		
fences	 2012	 	 	 	 	 	 	 	 effective	for	wild		
	 	 	 	 	 	 	 	 	 boars,	rhinos
Mesh	wire	 2013-	 7	 20.8	 13	 All		 High	 Low	 High	 Effective	for	most		
fences	 2017	 	 	 	 	 	 	 	 of	the	species		
with	PCC	 	 	 	 	 	 	 	 	 except	elephants,		
	 	 	 	 	 	 	 	 	 cost	of	construction		
	 	 	 	 	 	 	 	 	 is	high
Concrete	wall	 2015-	 3	 5.9	 1	 All		 Very	High	 Low	 High	 High	construction		
	 2017	 	 	 	 	 	 	 	 costs,	stops	natural		
	 	 	 	 	 	 	 	 	 water	flow	in	flood		
	 	 	 	 	 	 	 	 	 prone	areas
Predator-proof	 2015-		 7	 NA	 6	 Tiger,		 Low	 Medium	 High	 Chances	of		 	
corrals	 ongoing	 	 	 	 leopard	 	 	 	 predation	when			
	 	 	 	 	 	 	 	 	 animals	are	out	of		
	 	 	 	 	 	 	 	 	 the	corrals
Community	 All	time	 4	 NA	 -	 All	species	 Low	 Medium	 Medium	 Labor	intensive,		
Guarding	 	 	 	 	 	 	 	 	 needs	active		 	
machan	 	 	 	 	 	 	 	 	 guarding	
Awareness	 1995-		 All	 NA	 15	 All	species	 Low	 Medium	 Low		 Effective	in		 	
programs	 ongoing	 	 	 	 	 	 	 	 reducing	wildlife		
	 	 	 	 	 	 	 	 	 attacks	on		 	
	 	 	 	 	 	 	 	 	 humans,		 	
	 	 	 	 	 	 	 	 	 more	awareness		
	 	 	 	 	 	 	 	 	 programs	needed
Other*		 Different	 7	 3.4	 8	 Selected		 NA	 NA	 NA	
	 periods	 	 	 	 species
*  Other includes flashlights, Dyke, fish Pond etc. # costs (USD) per km of fence construction (Very high – more than 10,000 USD per 
km; High - 5,000 to 10,000; Medium – 1000 to 5000 USD; Low – less than 1,000 per km)
Table 5.3.  Major types of fence and other preventive measures currently practiced for 
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Table 5.4.  Attitude of people towards the carnivore conservation, participation and conflict 
mitigation in Chitwan National Park, Nepal based on questionnaire survey in  
April - June 2016 (x̅ and S.E. - mean and standard error of the attitude scores  
for each question; G x̅ -mean attitude score for each group of questions). 
Questions 1-to-5 scale (1 = Strongly Agree, 5 0.0 Strongly disagee)  Average Score   x̅ S.E. G x̅






















18. I	should	participate	to	maintain	electric	fences	and	physical	barriers	constructed	to	avoid	conflict 1.85 0.04  
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Table 5.5.  Binary logistic regression examining the relation between sociodemographic 
variables and positive attitudes towards buffer zone management in Chitwan 
National Park. 
Variables B S.E. Wald p
Distance to park 0.00 0.00 0.85 0.36 
Distance to forest edge 0.00 0.00 1.56 0.21 
Ethnicity      
High	caste	Hindu		 –		 –		 5.51	 0.14	
Hill	Tibeto-Burmese	 1.39	 0.61	 5.25	 0.02	 *
Terai	Tibeto-Burmese	 1.18	 0.65	 3.29	 0.07	
Lower	caste	Hindu	 1.39	 0.63	 4.85	 0.03	 *
Management sector     
East	 –		 –		 9.75	 0.02	 *
Kasara	 -0.97	 0.45	 4.59	 0.03	 *
South	 0.04	 0.39	 0.01	 0.91	
West	 0.48	 0.42	 1.34	 0.25	
Gender     
Male	 –		 –		 –		 –		
Female 0.21 0.29 0.53 0.47 
Have livestock      
Yes	 –		 –		 –		 –		
No	 -0.27	 0.50	 0.30	 0.58	
Education     
Illiterate	 –		 –		 5.30	 0.15	
Primary	education		 -0.83	 0.75	 1.23	 0.27	
Secondary	education	 0.13	 0.60	 –4	 0.83	
Higher	education		 0.72	 0.79	 0.82	 0.37	
Land ownership     
less	than	0.1	ha	 –		 –		 2.91	 0.41	
0.1 - 0.5 ha -0.09 0.57 0.02 0.88 
0.5 - 1 ha 0.50 0.46 1.22 0.27 
greater	than	1	ha	 0.48	 0.48	 1.01	 0.32	
Occupation      
Agriculture	 –		 –		 2.67	 0.45	
Off-farm	business	 -0.47	 0.69	 0.46	 0.50	
Student	 0.14	 0.90	 0.02	 0.88	
Other	 0.43	 0.91	 0.22	 0.64	
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still	substantial	(Dhungana	et al., 2018; Lamichhane et al.,	2018a;	Pant	et al.,	2016;	Silwal	
et al.,	2017). Studies	show	a	marginal	decrease	of	wildlife	attacks	on	humans	and	livestock	








































































































































































































































































































6.2. Large carnivore impacts on humans and the social aspects of coexistence 























































































6.3. Large carnivores and humans: biological aspects of coexistence 





































































































































































































































































































6.6.1. For wildlife managers






































































































6.6.4. Future research suggestions
I	suggest	the	following	research	areas	that	will	enhance	our	understanding	of	human-
carnivore	coexistence	in	human-dominated	landscapes.	
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Appendix 2.1. (Chapter 2, Appendix 1)
Semi-structured	questionnaire	used	to	record	the	detail	information	 
on	the	livestock	epredation	cases.	
Form No:   
Date of Incident: 	Year		 Month		 Day					 Time
1. G.P.S. 











































Chapter 2 - Appendix 2: Amount (in USD) of compensation released in each year  
for different types of losses by the Buffer Zone Program and Nepal Government  
over the years. 
Fiscal year  Human death   Human injury   Livestock loss   House & property   Crop   Total 
1998/99	 	4,059.04		 	310.42		 	1,797.86		 	-		 	-		 	6,167.32	
1999/00	 	1,834.19		 	3,056.33		 	6,006.93		 	-		 	-		 	10,897.45	
2000/01	 	710.23		 	1,158.65		 	2,317.47		 	-		 	-		 	4,186.35	
2001/02	 	3,360.22		 	2,065.86		 	4,246.79		 	422.72		 	-		 	10,095.58	
2002/03	 	2,564.10		 	2,013.14		 	6,305.21		 	269.23		 	-		 	11,151.68	
2003/04	 	8,274.86		 	2,789.21		 	5,583.03		 	1,065.80		 	-		 	17,712.90	
2004/05	 	1,680.33		 	582.36		 	3,292.12		 	295.74		 	-		 	5,850.56	
2005/06	 	4,619.76		 	2,329.44		 	1,427.68		 	1,419.49		 	-		 	9,796.36	
2006/07	 	1,901.92		 	3,484.31		 	2,056.98		 	1,147.75		 	-		 	8,590.95	
2007/08	 	3,076.92		 	2,872.11		 	3,394.77		 	1,430.08		 	-		 	10,773.88	
2008/09	 	10,934.54		 	7,121.97		 	8,460.83		 	1,296.94		 	232.54		 	28,046.81	
2009/10	 	15,686.27		 	6,443.69		 	-		 	-		 	-		 	22,129.96	
2010/11	 	22,222.22		 	8,775.77		 	-		 	-		 	-		 	30,997.99	
2011/12	 	21,067.42		 	6,279.49		 	-		 	-		 	-		 	27,346.91	
2012/13	 	46,796.66		 	7,306.87		 	-		 	-		 	-		 	54,103.53	
2013/14	 	15,839.49		 	6,899.43		 	1,821.01		 	411.83		 	7,856.39		 	32,828.15	
2014/15	 	28,130.86		 	5,081.89		 	6,286.21		 	3,478.95		 	4,777.56		 	47,755.47	
2015/16	 	24,601.46		 	19,076.33		 	7,291.87		 	2,740.74		 	11,506.26		 	65,216.66	
Total  217,360.48   87,647.29   60,288.74   13,979.26   24,372.75   403,648.51 
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Appendix 4.1 (Chapter 4 - Appendix 1) 
Detailed	descriptions	of	the	Response	and	explanatory	used	in	GLM	variables.
SN Variable  Variable description Type of variable Units
1	 Grid	 Camera	trapping	grid	 Not	Used	
4	 Physio	 Physiography	–	categories	1)	lowland	and	2)	Churia	 Explanatory	variable		 -
	 	 	 in	GLM1	&	GLM2	
5	 Mgmt	 Management	type	–	Categories:	1)	Chitwan	NP	and		 Explanatory	variable	 -
	 	 2)	Buffer	zone	or	Division	Forest	office	 in	GLM1	&	GLM2	
8	 Tig_bino	 Tiger	Occurrence	–	Presence	or	absence	 Response	variable	 Presence/Absence
	 	 of	tigers	in	camera	traps	 GLM1	
9	 Leo_bino	 Tiger	Occurrence	–	Presence	or	absence	of	tigers		 Response	variable	 Leopards	per	100	km2
	 	 in	camera	traps	 GLM2	 Presence/Absence	
10	 Leo_den	 Average	density	of	leopard	within	camera	trap		 Explanatory	variable	
	 	 survey	grid	(calculated	from	the	density	surface		 in	GLM1
	 	 obtained	during	B-SECR	analysis	in	SPACECAP)	 	
11	 Tig_den	 Average	density	of	tiger	within	camera	trap	survey		 Explanatory	variable	 Tigers	per	100	km2
	 	 grid	(calculated	from	the	density	surface	obtained		 in	GLM1
	 	 during	B-SECR	analysis	in	SPACECAP)	 	
12	 Dist_fedge	 Distance	of	the	camera	trap	survey	grid	center	from		 Explanatory	variable	 km
	 	 the	forest-settlement	edge		 in	GLM1	&	GLM2	
13	 Rug	 Terrain	Ruggedness	Index		 Explanatory	variable		 Terrain	Rug.	Index
	 	 	 in	GLM1	&	GLM2	 	
14	 Sambar	 Number	of	independent	detections	of	Sambar		 Explanatory	variable	 Detections
	 	 (Rusa unicolar)	in	camera	traps.	 in	GLM1	&	GLM2	
15	 Chital	 Number	of	independent	detections	of	Chital		 Explanatory	variable	 Detections
	 	 (Axis axis)	in	camera	traps.	 in	GLM1	&	GLM2	
16	 Muntjac	 Number	of	independent	detections	of	Muntjac	 Explanatory	variable	 Detections
	 	 (Muntiacus muntjak)	in	camera	traps.	 in	GLM1	&	GLM2	
17	 Livestock	 Number	of	independent	detections	of	domestic		 Explanatory	variable		 Detections
	 	 (cow,	buffalo	and	goat	etc.)	in	camera	traps.	 in	GLM1	&	GLM2	
18	 Local	 Number	of	independent	detections	of	local	people		 Explanatory	variable	 Detections
	 	 (livestock	herding,	grass	&	firewood	collection,		 in	GLM1	&	GLM2
	 	 walking	etc.)	in	camera	traps.	 	
19	 Grassland	 Area	of	grasslands	(tall	and	short)	within		 Explanatory	variable	 Hector
	 	 the	survey	grid	 in	GLM1	&	GLM2	
20	 Salforest	 Area	of	Sal	dominated	forests	within	the	survey	grid	 Explanatory	variable	 Hector
	 	 	 in	GLM1	&	GLM2
21	 Rivforest	 Area	of	riverine	forests	within	the	survey	grid	 Explanatory	variable	 Hector	
	 	 	 in	GLM1	&	GLM2
22 Waterbodies	 Area	of	waterbodies	(rivers,	lakes,	marshes)		 Explanatory	variable	 Hector
	 	 within	the	survey	grid	 in	GLM1	&	GLM2
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Appendix 5.1 (Chapter 5 - Appendix 1): Household survey Questionnaire on Human 
wildlife interactions in buffer zone of Chitwan NP
Form Reference No.    
Interviewer:   Date:           Start time: 
A. Personal and household information 
a.	Is	the	respondent	house	hold	head?		 	b.	Respondent	Name:		
C.	Address	(VDC/ward/tole	name):		 	 b	.Sex:	M/F		 c.	Age:		 Occupation:


























































  How many times in a month






































       i)	It	is	too	lengthy
							ii)	Information	and	service	from	park	authority	is	not	adequate	






















































iii)	 	 	 	 	 	
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 Living with the large carnivores 
 
  The interaction between humans, tigers and 








































































































































  Leven met de grote carnivoren  
De interactie tussen mensen, tijgers en 





































































































































































Summary in Nepali language
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